Key Summary Points {#FPar1}
==================

Over the course of treatment, patients with psoriasis may lose response to biologic therapies, necessitating a switch to another therapy to achieve skin clearance.This review demonstrates that long-term treatment with brodalumab, a fully human anti-interleukin-17 receptor A monoclonal antibody, produces skin clearance response rates that are similar between patients with or without a history of biologic exposure, with no difference in the safety profile of brodalumab between groups.This review also demonstrates that treatment with brodalumab "rescued" skin clearance response in patients whose psoriasis did not respond to previous biologics, including ustekinumab, ixekizumab, or secukinumab.

Introduction {#Sec1}
============

While biologic agents are generally effective for treating moderate-to-severe psoriasis, some patients have disease that "fails" to respond to biologic therapy. Primary failure occurs when a patient's disease does not initially respond to treatment. Secondary failure occurs when a patient's disease initially responds favorably to a medication but response is lost over time \[[@CR1]\]. Importantly, loss of efficacy is the most common reason why patients discontinue biologic therapy \[[@CR2], [@CR3]\]. In a prospective observational cohort study, 23% of patients discontinued treatment (primarily because of loss of efficacy) within the first year of biologic therapy, and 47% discontinued after 3 years of treatment \[[@CR4]\]. While discussed in generalities, the definition of treatment failure differs by drug or clinical study; prior studies have defined it as failure to achieve target static physician's global assessment (sPGA), psoriasis area and severity index (PASI), or investigator's global assessment scores \[[@CR5]--[@CR8]\].

Brodalumab is a fully human anti-interleukin-17 receptor A (IL-17RA) monoclonal antibody efficacious for the treatment of moderate-to-severe plaque psoriasis \[[@CR9], [@CR10]\]. Although brodalumab is approved in Europe as a first-line biologic therapy for psoriasis \[[@CR11]\], in the USA, it is approved only for use in adults who have experienced treatment failure with or loss of response to other systemic therapies \[[@CR12]\]. Importantly, brodalumab has a unique mechanism of action among biologic therapies that targets the IL-17 pathway by blocking the IL-17RA. By selectively and directly binding to this receptor, brodalumab blocks the induction of multiple inflammatory cytokines involved in psoriasis \[[@CR13], [@CR14]\].

To inform clinical treatment decisions, it is crucial to understand the efficacy and safety of brodalumab in patients with and without prior exposure to biologics and in patients whose psoriasis did not respond to previous biologic therapies. Thus, this review summarizes recent research studies that evaluate brodalumab, other biologic therapies for psoriasis, and patients with prior biologic exposure, as well as published data from brodalumab clinical studies. This article is based on previously conducted studies and does not contain any studies with human participants or animals performed by any of the authors.

Efficacy and Safety of Brodalumab in Patients with or without a History of Biologic Use {#Sec2}
=======================================================================================

The efficacy and safety of brodalumab have been established in three large phase 3 trials: AMAGINE-1, AMAGINE-2, and AMAGINE-3 \[[@CR9], [@CR10]\]. In these trials, prior biologic exposure was measured separately from prior biologic failure. Importantly, data from AMAGINE-2/3 show that a history of prior biologic exposure did not affect the efficacy of brodalumab over the initial 12-week induction phase and through 120 weeks of treatment \[[@CR15], [@CR16]\]. Of 1236 patients in the AMAGINE-2/3 trials who received brodalumab 210 mg every 2 weeks (Q2W) during the 12-week induction period, 27% (*n* = 334) had prior biologic exposure; most of those patients (*n* = 296; 88.6%) had been treated with tumor necrosis factor-α (TNF-α) inhibitors. Overall, 73% (*n* = 902) of patients were biologic naive. At week 12, the percentage of biologic-experienced and biologic-naive patients receiving brodalumab 210 mg Q2W who achieved PASI 75 was 81.7% and 87.1%, respectively. Among biologic-experienced patients, PASI 90 and PASI 100 responses were 63.8% and 39.5%, respectively; among biologic-naive patients, PASI 90 and PASI 100 responses were 71.6% and 40.9%, respectively. The incidence of treatment-emergent adverse events (TEAEs) at week 12 was similar in biologic-experienced and biologic-naive patients (56.9% and 57.4%, respectively). Common TEAEs were previously reported and included headache, upper respiratory tract infection, nasopharyngitis, and arthralgia \[[@CR9]\].

In a separate long-term analysis of 3625 patients in AMAGINE-2/3 receiving ≥ 1 dose of brodalumab, 27% (*n* = 963) were biologic experienced and 73% (*n* = 2662) were biologic naive \[[@CR16]\]. PASI 75 and PASI 100 response rates were maintained from week 52 through week 120 regardless of prior biologic usage (Fig. [1](#Fig1){ref-type="fig"}). At week 120, 84.2% and 91.3% of biologic-experienced and biologic-naive patients, respectively, achieved PASI 75; 52.5% and 59.8%, respectively, achieved PASI 100. Health-related quality of life (HRQOL) scores and signs and symptoms of psoriasis were similar between groups at weeks 12 and 52. Across all years, rates of TEAEs were similar among biologic-experienced and biologic-naive patients.Fig. 1PASI 75 and PASI 100 response rates in patients who received ≥ 1 dose of brodalumab by prior biologic status at baseline. Error bars are 95% confidence interval. N1, number of patients with valid measurement at specified week; PASI 75 and 100, psoriasis area and severity index 75% and 100% improvement

In a separate analysis, brodalumab demonstrated long-term efficacy and safety regardless of prior response to TNF-α inhibitors \[[@CR17]\] and for patients who received ≥ 1 dose of brodalumab in the AMAGINE-2/3 studies, as observed analysis showed that 86.1%, 74.8%, and 47.7% of patients with prior adalimumab failure and 90.8%, 63.8%, and 40.4% of patients who had a prior response to adalimumab achieved PASI 75, 90, and 100, respectively, at week 52 \[[@CR18]\]. Brodalumab also maintained long-term PASI response in patients who experienced treatment failure with 1, 2, or ≥ 3 prior biologic therapies \[[@CR19]\]. Therefore, these data indicate that brodalumab is well tolerated and efficacious in patients with or without a history of prior biologic use, including adalimumab.

Efficacy and Safety of Brodalumab in Patients with an Inadequate Response to Ustekinumab {#Sec3}
========================================================================================

In the AMAGINE-2/3 trials, both of which included ustekinumab (a monoclonal antibody to the p40 subunit of IL-12 and IL-23) as an active comparator, \> 50% of patients receiving brodalumab had complete clearance of psoriasis (i.e., PASI 100 within 1 year of treatment), compared with \~ 30% for ustekinumab \[[@CR9]\]. A subgroup analysis of AMAGINE-2/3 evaluated patients with inadequate response to ustekinumab (defined as a single sPGA score ≥ 3 or persistent sPGA score of 2 over ≥ 4 weeks) \[[@CR6]\]. These patients were either "rescued" with brodalumab 210 mg Q2W starting at week 16 (*n* = 124) or continued on ustekinumab until week 52 (*n* = 149). Patients receiving ustekinumab who qualified for rescue after week 16 continued on ustekinumab until week 52.

Of patients who experienced inadequate response to ustekinumab, those rescued with brodalumab 210 mg Q2W tended to have higher rates of skin clearance at week 52 compared with patients who continued ustekinumab (Fig. [2](#Fig2){ref-type="fig"}). Patients who had been rescued with brodalumab 210 mg Q2W tended to have higher skin clearance rates at week 52 (72.6%, 58.1%, and 36.3% achieved PASI 75, PASI 90, and PASI 100, respectively) than patients who continued on ustekinumab (61.7%, 25.5%, and 5.4%, respectively) \[[@CR6], [@CR20]\]. Further, PASI 75 and PASI 90 response rates from week 12 to week 52 in patients rescued with brodalumab increased 3-fold (24.2% to 72.6%) and 11-fold (4.8% to 58.1%), respectively; PASI 100 response rates increased from 0% to 36.3%.Fig. 2Skin clearance response rates at week 52 in patients with inadequate response to ustekinumab after rescue with brodalumab 210 mg Q2W. ^a^Inadequate response defined as single sPGA score ≥ 3 or persistent sPGA score of 2 over ≥ 4 weeks. PASI 75, 90, and 100, psoriasis area and severity index 75%, 90%, and 100% improvement; Q2W, every 2 weeks; sPGA 0/1, static physician's global assessment score of 0 or 1

Greater improvements in HRQOL and signs and symptoms of psoriasis were observed at week 52 in patients rescued with brodalumab relative to those who continued on ustekinumab after inadequate response \[[@CR6]\]. Exposure-adjusted rates of TEAEs in patients rescued with brodalumab were similar to those in patients who continued on ustekinumab \[[@CR6]\]. Overall, brodalumab was efficacious and improved quality of life in patients with moderate-to-severe psoriasis who did not respond to ustekinumab.

Efficacy of Brodalumab in Patients with an Inadequate Response to Anti-IL-17A Biologics {#Sec4}
=======================================================================================

Further evidence of the efficacy and safety of brodalumab in patients who lost response to IL-17A biologics was provided in an open-label study of 39 patients with moderate-to-severe psoriasis \[[@CR21]\]. There were 34 patients who completed all study visits through week 16, with lack of efficacy as the most common reason for discontinuation. Failure was defined as treatment with either secukinumab or ixekizumab for ≥ 3 months without achieving PASI 75 response or experiencing 50% loss of original improvement. Forty-one percent of patients failed treatment with secukinumab, 49% failed treatment with ixekizumab, and 10% failed treatment with both. A substantial number of patients had severe psoriasis that did not respond to prior therapies, with an average of \~ 2 prior failed biologics. All patients received brodalumab 210 mg Q2W up to week 16.

Most patients who lost response to anti-IL-17A agents experienced improvement with brodalumab after 16 weeks of treatment (Fig. [3](#Fig3){ref-type="fig"}). At week 16, the percentages of patients who achieved PASI 75, PASI 90, and PASI 100 response rates were 76%, 50%, and 32%, respectively (observed data analysis). Six adverse events (none considered related to study drug) and no serious adverse events occurred during the study.Fig. 3Skin clearance response rates at week 16 in patients receiving brodalumab after previous inadequate response to an interleukin-17A inhibitor. NRI, nonresponder imputation; PASI, psoriasis area and severity index; sPGA, static physician's global assessment

Discussion {#Sec5}
==========

Patients with psoriasis often not uncommnly lose response to biologic agents and thus need to augment or switch therapies to achieve appropriate skin clearance. Here, we summarize the efficacy and safety of brodalumab in patients with moderate-to-severe psoriasis who had prior biologic exposure or experienced treatment failure.

Over 25% of patients in the AMAGINE-2/3 trials had prior exposure to biologic therapies, predominantly TNF-α inhibitors. PASI response rates in patients with or without previous biologic exposure were similar over the initial induction phase as well as over long-term treatment. Regardless of biologic history, patients receiving long-term brodalumab also reported similar quality of life (QOL) outcomes.

Additionally, brodalumab may be an efficacious and safe treatment option for patients with psoriasis whose disease has not responded appropriately to ustekinumab and anti-IL-17A agents. In patients whose psoriasis failed to respond to ustekinumab, skin clearance response rates were increased through 36 weeks of brodalumab rescue treatment compared with individuals who had lost ustekinumab response but remained on the drug. In patients whose psoriasis failed to respond to the IL-17 inhibitors secukinumab or ixekizumab, brodalumab improved skin clearance after 16 weeks of treatment. In all studies, the safety profile of brodalumab was not affected by prior biologic exposure or in patients who had failed to respond.

Conclusions {#Sec6}
===========

Evidence presented herein demonstrates that brodalumab is an important option for patients regardless of prior biologic history and can improve skin clearance in patients who have lost response to prior biologic therapies. These findings may will be useful to clinicians seeking alternatives to ustekinumab or an anti-IL-17A biologic for efficacy-related reasons.
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